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DATA COMMUNICATION SYSTEM AND DATA COMMUNICATION METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a data communication 
system and a data communication method for sending and 
receiving electronic mail (hereinafter referred to as "e- 
mail" ) between electronic devices. More particularly, the 
invention relates to a data communication system and a data 
communication method for sending and receiving e-mail 
between electronic devices by an e-mail system using 
transmission control protocol/ Internet protocol (TCP/IP) as 
a communication protocol* 
2. Description of the Related Art 

Information can be transmitted and received between 
communication apparatuses via a communication network, such 
as the Internet or Bluetooth. For example, image 
information can be sent from a transmitting terminal, such 
as a cellular telephone, to a receiving terminal, such as a 
personal computer via a communication network. 

Hitherto, however, the following problem is presented 
when data, such as an image captured by a digital camera, is 
attached to e-mail and sent. In order to add certain 
information to the above -described data (image), 
predetermined software or hardware must be implemented in an 
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electronic device (digital camera) for transmitting the data. 
If it is desired that, for example, an image to be attached 
to e-mail be edited, it must be edited by using image 
editing software or hardware before being transmitted. 

However, if such an editing function or device is 
provided to electronic devices other than personal computers, 
for example, to a so-called "mobile machine", such as a 
cellular telephone, the development and the implementation 
of the mobile machines becomes burdensome. Such an editing 
function or device also hampers the implementation of 
smaller and lighter mobile machines. 

Even if such a function or device is implemented on the 
mobile machines, when the editing function is to be upgraded, 
such upgrading must be performed for all the commercially 
available machines. That is, it is difficult to speedily 
and easily upgrade applications implemented on the mobile 
machines ♦ 

It is suspected that the operability of such mobile 
machines would be very poor. Unlike personal computers, 
mobile machines are not provided with a keyboard or a mouse 
as a user interface. In practice, it is thus very difficult 
to smoothly perform complicated operations, such as an 
editing operation, with a limited number of buttons. 

SUMMARY OF THE INVENTION 



- 3 - 



Accordingly, in view of the above background, it is an 
object of the present invention to provide a data 
communication system and a data communication method for 
easily sending and receiving edited information, and for 
enabling the fast development of applications for performing 
such editing operations. 

In order to achieve the above object, according to one 
aspect of the present invention, there is provided a data 
communication system for sending and receiving e-mail 
between electronic devices by an e-mail system using TCP/IP 
as a communication protocol. The data communication system 
includes a transmitting electronic device and a relay server. 
The transmitting electronic device, which is provided with 
at least an e-mail sending/receiving function, attaches 
obtained original data to the e-mail, adds a processing 
command, and sends the e-mail to a network. The relay 
server receives the e-mail sent from the transmitting 
electronic device, processes the original data attached to 
the e-mail based on the added processing command, attaches 
the processed data to the e-mail, and sends the e-mail to a 
receiving electronic device. 

According to another aspect of the present invention, 
there is provided a data communication method for sending 
and receiving e-mail between electronic devices by an e-mail 
system using TCP/IP as a communication protocol. The data 
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communication method includes the steps of : attaching 
original data obtained in a transmitting electronic device 
to the e-mail, adding a processing command, and sending the 
e-mail from the transmitting electronic device to a network; 
and receiving the e-mail sent from the transmitting 
electronic device by a relay server on the network, 
processing the original data attached to the e-mail based on 
the added processing command, attaching the processed data 
to the e-mail, and sending the e-mail to a receiving 
electronic device. 

That is, in the above -described data communication 
system and the data communication method, the transmitting 
electronic device attaches the original data only with a 
processing command to e-mail without performing any 
processing, and sends the e-mail to the relay server. Then, 
the relay server processes the original data based on the 
processing command, attaches the processed original data to 
the e-mail, and sends the e-mail to the receiving electronic 
device . 

With this arrangement, according to the data 
communication system and the data communication method of 
the present invention, for example, the edited information 
can be easily sent and received, and the development of 
editing applications can also be speedily implemented. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating a data 
communication system according to an embodiment of the 
present invention ; 

Fig* 2 illustrates an editing operation performed on 
image data by the data communication system shown in Fig. 1; 
and 

Fig. 3 schematically illustrates a protocol stack of 
Bluetooth and an application layer. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is described in detail below with 
reference to the accompanying drawings through illustration 
of a preferred embodiment . 

In this embodiment, the present invention is applied to 
a data communication system for sending and receiving data 
between electronic devices via a communication network. The 
data communication system is used for sending and receiving 
e-mail between the electronic devices by an e-mail system 
using TCP/IP as the communication protocol. 

The communication network includes, as schematically 
shown in Fig. 1, an Internet service provider (ISP) 1 and a 
mail server 3 for sending and receiving e-mail between the 
electronic devices connected to the Internet 2 under the 
control of the ISP 1. In such a data communication system, 
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a cellular telephone 4 is connected to the above- described 
communication network as a transmitting terminal, and a 
personal computer 5 is connected to the communication 
network as a receiving terminal. It is now assumed that 
image data (still image data) is input into the cellular 
telephone 4 from a digital camera (digital still camera) 6. 

In the above -configured data communication system, the 
video camera 6, which is provided with at least an e-mail 
sending/receiving function, attaches captured original data 
(for example, still image data) to e-mail, adds a processing 
command (for example, an editing command), and then, sends 
the e-mail to the communication network. The mail server 3 
receives the e-mail sent from the video camera 6 (more 
specifically, from the cellular telephone 4 connected to the 
video camera 6) on the communication network, and processes 
the original data attached to the e-mail with the added 
processing command. The mail server 3 then attaches the 
processed data (edited data) to the e-mail and sends it to a 
receiving electronic device (for example, the personal 
computer 5). That is, the mail server 3 serves as a relay 
server . 

Accordingly, in the above -described data communication 
system, the processing command indicates an instruction 
given to a receiving terminal (in this embodiment, the mail 
server 3) to process the original data. By executing this 
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processing command, desired data (for example, edited data) 
can be obtained. 

A regular e-mail sending/receiving process performed 
between electronic devices (in this embodiment, between the 
digital camera 6 and the personal computer 5) in the above- 
configured information communication system is as follows. 

The digital camera 6 captures still image data. A so- 
called mailer, which serves as a mail sending/receiving 
function, is implemented on the digital camera 6. By using 
the mailer, the digital camera 6 is able to send and receive 
e-mail to and from other electronic devices (in this 
embodiment, the personal computer 5). The digital camera 6 
is connected to the cellular telephone 4 by communication 
means, such as a modem. The digital camera 6 sends e-mail 
with the captured still image data to the ISP 1 via the 
cellular telephone 4 by using the mailer. 

The e-mail with the image data sent to the ISP 1 is 
further distributed to the personal computer 5, which serves 
as a receiving electronic device, connected to the Internet 
2 via the mail server 3 which is managed by the ISP 1. The 
user of the personal computer 5 who has received the e-mail 
is then able to view the image data attached to the e-mail. 

A description is now given of an e-mail 
sending/receiving mode implemented by the present invention. 
More specifically, e-mail is sent and received by adding a 



- 8 - 



processing command (addition command, hereinafter referred 
to as a "tag") to the attached still image data. 

It is now assumed that original data to be sent is 
still image data, and that other information, such as a 
frame or a background, is added to the still image data by 
editing the image data, namely, by executing processing 
according to the content of the tag. 

The digital camera 6 captures still image data 
(hereinafter referred to as "original still image data") P 0 , 
as shown in (A) and (B) of Fig. 2, and then requests the 
user to determine whether a tag is to be input. For example, 
the above request is indicated on an image display unit (not 
shown) . The user is requested to make the above -described 
determination when sending the original still image data by 
using e-mail. 

As shown in (B) of Fig. 2, a tag TG is input into the 
first part of the actual data as text. In this example, the 
tag TG is input between the header data indicating a mail 
destination (for example, data including a destination 
address AD) and an e-mail message with the original still 
image data P 0 . The tag TG may directly be input by manually 
operating an operation unit of the digital camera 6 , or may 
be automatically input by a certain system of the digital 
camera 6 in response to a user's request. The content of 
the tag TG is, for example, as follows. 
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Table 1 



Tag Content 


Definition 


[ PhotoFrame ] Purple 


adding a purple frame 


[PageBG] Black 


forming a black background 


[ PhotoTitle ] Yellow 


adding a yellow title 



Codes (tag content) are predetermined between the 
digital camera 6, which serves as an e-mail transmitting 
device, and the mail server 3. 

The digital camera 6 then sends e-mail with the 
original still image data P 0 and the tag TG to the mail 
server 3 via the cellular telephone 4 by using the mailer 
function. The tag TG contained in the e-mail is handled as 
a regular e-mail message. That is, the e-mail with the 
original still image data P 0 is sent from the digital camera 
6 to the mail server 3 as regular e-mail regardless of 
whether e-mail with a tag (shown in (B) of Fig. 2) or e-mail 
without a tag (shown in (A) of Fig. 2) is sent. 

The mail server 3 reads the content of the tag TG 
included in the e-mail, and then edits the original still 
image data P 0 according to the content of the tag TG. More 
specifically, if the definition of the tag TG is as shown in 
Table 1 and in (B) of Fig. 2, the mail server 3 adds a 
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purple frame F, forms a black background, and adds a yellow 
title T (for example, "R style"). The mail server 3 then 
attaches the still image data edited according to the 
content of the tag TG (hereinafter referred to as "edited 
still image data") to the e-mail , and distributes the e-mail 
to the personal computer 5 by performing regular processing. 
As a result, image data P l (edited still image data) shown 
in (B) of Fig. 2 is distributed. 

On the other hand, if e-mail does not contain a tag, 
the mail server 3 directly attaches the original still image 
data P 0 to the e-mail, and then distributes the e-mail to 
the personal computer 5 by performing regular processing. 
As a result, image data P x (P 0 ) shown in (A) of Fig. 2 is 
distributed. 

The user who has received the e-mail is then able to 
view the image data P x attached to the e-mail. 

According to the above -described data communication 
system, the original still image data P 0 captured by the 
digital camera 6 is attached to the e-mail, and the tag TG 
is also added to the e-mail. This enables the mail server 3 
to edit the original still image data P 0 according to the 
content of the tag TG. Then, the edited still image data P x 
is attached to the e-mail, and is distributed to the 
personal computer 5 . 

With this arrangement, the following advantages can be 
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obtained in the digital camera 6 by, for example, editing 
the still image data by using a tag. 

Since the mail server 3 performs an editing operation 
on still image data based on an attached tag, the 
configuration of the digital camera 6 can be simply designed 
with a minimum user interface. The tag is a command 
indicating merely a simple description, thereby reducing the 
burden on the digital camera 6 . 

As long as a user interface is provided for inputting 
tags into the digital camera 6, the number of types of tags 
can be increased in the future since the tags are described 
only in text format. Simultaneously, by increasing the 
number of types of tags which can be interpreted by the mail 
server 3, an unlimited number of applications (for example, 
applications having various editing functions) can be 
implemented. Additionally, since data is edited based on an 
application by the mail server 3, it is only necessary to 
upgrade the mail server 3 for a new application as required. 

As discussed above, since still image data is edited by 
utilizing a tag, it can be sent to a receiving terminal 
while imposing a smaller burden on the digital camera 6. 

In the data communication system of the present 
invention, the burden imposed on the mail server 3 is also 
small. More specifically, the mail server 3 is able to 
perform the editing processing by using general-purpose 
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communication protocols, such as the known simple mail 
transfer protocol (SMTP) and post office protocol version 3 
(P0P3), as the communication means on the Internet 2. 

It is only necessary for the mail server 3 to read and 
interpret the content of the tag described in the first part 
of the actual data, and to perform processing according to 
the content of the tag. Technically, therefore, the editing 
processing can easily be implemented. 

By using the tag, applications can also be developed 
easily, thereby improving services of the mail server 3. 

The services offered by the mail server 3 include 
introduction of unique tags . If the content of a unique tag 
is predetermined between the digital camera 6 and the mail 
server 3, the mail server 3 is able to perform processing 
unique to the user's request on still image data, attaches 
the edited image data to e-mail, and then sends it to a 
receiving terminal. As one type of tag, a tag indicating 
authorization to perform processing unique to the user's 
request, for example, a tag represented by [User Custom], is 
provided • By inputting such a tag, the processing unique to 
the user's request can be performed in the mail server 3. 

The content of the tag can be predetermined between the 
mail server 3 and the digital camera 6 by, for example, 
providing web settings in the mail server 3, or simply 
exchanging a document therebetween. In the introduction 
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services of the unique tags, limitations, such as the 
capacity and the number of tags , may be set by the mail 
server 3. If the capacity or the number of tags exceeds 
such limitations, the user may be charged for such an excess, 
thereby implementing a so-called "business method" . 

In the foregoing embodiment , the Internet is used in 
the information communication system as the communication 
means. However, the present invention is not restricted to 
the Internet, and, for example, Bluetooth may be employed. 

Before describing details of the information 
communication system implemented by Bluetooth, a brief 
description of the communication technique using Bluetooth 
is given below. Bluetooth is used as the communication 
means between electronic devices, such as the digital camera 
6 and the personal computer 5, and enables wireless 
communication between electronic devices by using short- 
range radio. Bluetooth also enables communication among a 
plurality of electronic devices. It is thus possible to 
easily and transparently establish connection between 
electronic devices regardless of the time and place. 
Bluetooth is also compact and inexpensive. 

A Bluetooth protocol stack 10 is basically formed of, 
as shown in Fig. 3, an RF 11, which serves as a radio 
transmitter /receiver , a baseband 12 for forming data into 
Bluetooth packets, a link manager 13 for establishing and 
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authenticating connection, an L2CAP 14 for dividing and 
integrating data, and an RFCOMM 15, which serves as virtual 
serial communication. An application layer 20, which is 
positioned at a level higher than the protocol stack 10, is 
formed of, as shown in Fig. 3, general -purpose protocols 21, 
such as PPP, TCP/IP, SMTP, and POP3 , and a mailer 22. In 
Bluetooth, a profile is provided in which detailed rules for 
implementing the individual protocols and applications are 
described. 

When using Bluetooth as the communication means, all 
the applications must be implemented according to the above- 
described profile. If a new application is to be 
constructed in Bluetooth, another profile must be defined. 
In actuality, however, it will take time to officially 
determine the Bluetooth standards because they must be 
planned, discussed, examined, and decided by organizations 
affiliated in the Special Interest Group (SIG). 

However, the profile including TCP/IP shown in Fig. 3 
is already defined, and applications running on this profile 
are flexible. As discussed above, TCP/IP is used as the 
communication protocol for implementing the present 
invention. Thus, Bluetooth can easily be used as the 
communication means of the data communication system of the 
present invention. Accordingly, by attaching a tag to e- 
mail, which is one of the functions of the communication 
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means, applications can be speedily and easily developed. 

As is seen from the foregoing description, by using a 
tag, various types of data can be sent and received 
according to e-mail using relatively simple protocols. 
Additionally, the types of tags can be increased so that 
applications can be speedily and easily developed even for 
Bluetooth having a severely constrained profile. 

Although in the aforementioned embodiment image data is 
attached to e-mail and sent as the original data, another 
type of data, such as audio data, may be sent. In this case, 
a photograph or a profile of a speaker may be prestored in 
the mail server 3, and the mail server 3 may add the 
photograph or the profile to the audio data according to the 
content of the tag, and send the audio data to a receiving 
terminal. 

In the foregoing embodiment, the digital camera, which 
is provided with a mail function, is used for sending 
original data. However, other devices, for example, a 
personal computer or a personal digital assistant (PDA) may 
be used as long as they have a mail function. In this case, 
such devices can also attach a tag and original data to e- 
mail, and send the e-mail to a receiving terminal. 



